Fungal protease from Aspergillus saitoi (non-specific cleavage sites, Type XIII, P2143, 0.6 units/mg, Sigma-Aldrich, St. Louis, MO) was dissolved in 0.1% formic acid at 10 mg/mL and frozen until use. Following quenching, 2.0 mg/mL of fungal protease was added to the peptide solutions to induce peptide fragmentation. Next, 8 µL of sample was loaded onto a reverse-phase C18 HPLC column (BioBasic-C18, Thermo Electron Corporation, Waltham, MA) using a NanoFlow auto-sampler (Agilent, Santa Clara, CA). The samples were eluted at 200 µL/min in a 20% to 34% organic phase gradient over seven minutes. The aqueous phase solvent was 0.1% formic acid in water pH 2.25 and the organic phase solvent was 0.2% formic acid in acetonitrile. These elution conditions were chosen because, at low salt concentrations, HDX is minimized at pH 2.25 (1). The eluent was directly injected into an electrospray ionization mass 
µL/min in a 20% to 34% organic phase gradient over seven minutes. The aqueous phase solvent was 0.1% formic acid in water pH 2.25 and the organic phase solvent was 0.2% formic acid in acetonitrile. These elution conditions were chosen because, at low salt concentrations, HDX is minimized at pH 2.25 (1) . The eluent was directly injected into an electrospray ionization mass spectrometer Thermo Scientific LTQ Orbitrap XL (Thermo Fisher Scientific Inc., Waltham, MA). To reduce back-exchange, the capillary temperature was set to 200 o C based on Walters et al. (1) . All other parameters were automatically optimized by the LTQ Orbitrap XL Xcalibur 2.0.7 software for the m/z range of SEM1(86-107).
Hydroxyl Radical-Mediated Modification Analysis by LC-MS
Following lyophilization, the samples were dissolved in 10 µL of 20 mM NaPB pH 2.5 (2.5 mg/mL final peptide concentration) and analyzed by ESI-LC-MS both before and after proteolytic cleavage. For the uncleaved samples, 1 µL of the 2.5 mg/mL hydroxyl radicalmodified peptide solution was diluted in 9 µL of 20 mM NaPB pH 2.5 (final protein concentration of 0.25 mg/mL). For the cleaved samples, 2 µL of the 2.5 mg/mL hydroxyl radical-modified peptide solution was mixed with 3 µL of 20 mM NaPB pH 2.5 and 5 µL of 10 mg/mL of the Aspergillus saitoi protease described above. Samples (8 µL) were loaded on to a C-18 reverse phase HPLC column (BioBasic-C18, Thermo Electron Corporation, Waltham, MA) using a NanoFlow auto-sampler (Agilent, Santa Clara, CA). Uncleaved peptide samples were eluted at 200 µL/min in a 20% to 27% organic phase gradient over 7 minutes. Cleaved peptide samples were eluted at 200 µL/min in a 0% to 40% organic phase gradient over 20 minutes. The aqueous and organic phases were 0.2% formic acid in water and 0.2% formic acid in acetonitrile, respectively. The eluent was directly injected into the electrospray ionization mass spectrometer Thermo Scientific LTQ Orbitrap XL (Thermo Fisher Scientific Inc., Waltham, MA) and the mass spectra were measured using a capillary temperature of 275 o C.
Hydroxyl Radical-Mediated Modification Analysis Calculations
Following hydroxyl-radical mediated modification of SEM1(86-107), the percent exposures of residues in each peptide fragment were calculated using equations 4 and 5 provided in the main body of the paper. To determine the best method to sequence average the data, three averaging algorithms were tested on fictional data sets. In the fictional data sets, the percent modification of each residue was known and used to calculate the percent exposure of a given peptide fragment. Each of the three averaging algorithms was used on the fictional data sets and the root of the residual sum of squares was calculated between the known percent exposure and the calculated percent exposure. The averaging algorithm given in equation 6 was chosen to analyze the experimental data because it yielded the most accurate representation of the fictional test data. Other algorithms that were tested include a modified version of equation 6, where m j is the number of residues in peptide j; and the algorithm given in the following equation:
where E OHi is the average percent exposure for residue i, n i is the number of peptide fragments containing residue i, and E j is the percent exposure for a peptide fragment j containing residue i.
Sequence-Based Prediction of SEM1(86-107) Amyloidogenic Regions
The following programs were used to predict the amyloidogenic regions of SEM1(86-107): AGGRESCAN (7), AmyloidMutants (8), Pafig (9), PASTA (10), Waltz (11), and ZipperDB (12) . TANGO (13) was also used, but did not identify any amyloidogenic regions in SEM1(86-107). For AmyloidMutants, residues predicted to contain beta-sheet in the most abundant cluster were considered to be amyloidogenic. For Pafig, residues were considered to be amyloidogenic if the program predicted them to be fibrillar. For ZipperDB, residues were considered to be amyloidogenic if the Rosetta energy score was below -23 kCal/mol. For all other programs, no residues in SEM1(86-107) were identified as amyloidogenic using predefined program thresholds. Therefore, the residues that were considered to be amyloidogenic in the results section of this paper are residues that obtained the most amyloid-like scores compared to other residues within the SEM1(86-107) sequence. For AGGRESCAN, residues were considered to be amyloidogenic if the average over the sliding window (a 4 v) was greater than -0.4 (the predefined cutoff is -0.02). For PASTA, the residues contained in the lowest energy pair were considered to be amyloidogenic (energy of ~ -1.6; the predefined threshold is < -4.0). For Waltz, residues identified as fibrillar by the program at pH 7 using a user-defined sensitivity threshold of 50 were considered to be amyloidogenic. Residues highlighted in black are predicated to be aggregation-prone as determined by the indicated method (7) (8) (9) (10) (11) (12) .
